Hsp90 as a therapeutic target in prostate cancer.
Prostate cancers are hormone-dependent malignancies that respond to drugs that reduce circulating testosterone levels or prevent binding of this ligand to the androgen receptor (AR). While effective, these approaches are not curative and, in almost all cases, progression to a castration-resistant state is eventually observed. The mechanisms underlying the development of hormone resistance are poorly defined but several molecular changes are commonly associated with this process. Since a common element of these resistance mechanisms is restoration of AR signaling, agents that target AR expression represent an attractive treatment option for prostate cancer patients with disease progression following castration. Prior to ligand binding, AR exists in a complex with heat shock protein 90 (Hsp90) and other co-chaperones. The AR-Hsp90 interaction maintains AR in a high-affinity ligand-binding conformation, which is necessary for efficient response to hormone. 17-Allyamino-17-demethoxygeldanamycin (17-AAG) is an inhibitor of the Hsp90 chaperone protein. Inhibition of Hsp90 function causes the proteasomal degradation of proteins that require this chaperone for maturation or stability. Hsp90 clients include several proteins of potential importance in mediating prostate cancer progression, including wild-type and mutated AR, HER2, and Akt. In murine models of prostate cancer, 17-AAG causes the degradation of these client proteins at nontoxic doses and inhibits the growth of hormone-naive and castration-resistant tumors. These data suggest that inhibitors of Hsp90 may represent a novel strategy for the treatment of patients with prostate cancer and clinical trials to test this hypothesis are currently ongoing.